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(54) CONTROL CIRCUIT FOR POWER MOS GATE TYPE CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a latch for fault 
from being reset after a fault by using a three-pin 
package. 

SOLUTION: Electric power is supplied to a control 
circuit and a protective circuit in a smart MOSgated 
power element from an input pin 1 7 connected to a 
microprocessor. The output of the microprocessor is 
connected to a resistance type potential dividing circuit 
which is constituted so that three kinds of potentials 
may be generated selectively depending upon the mode 
of the circuit. The potentials respectively constitute on- 
level signals, off-level signals, and reset-level signals. 
The control circuit is provided with an R-S latch 21 
which is turned on and supplies on and off signal levels 
to a MOS gate type element 10 when no fault signal 
exists. During a faulty state, the latch 21 cuts off the 
input 17 of the control circuit from the element 10 and 
can only be reset by the reset signal level which is 
distinguishable from the off signal level which is not able 
to reset the latch 21. 
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(tf#9t 1 ] i*«MOS 9— h S0»Ofc» ©*J» 

mssm o s y- h .mt a>t 

fc!>0>«fc*tfS1!Me«aj8MQ.S y- h HHPS©:* > 
£#7©W0m;t£fM»U 

j»E«#»MOS y- hfflHKft, ffiS$ 1 &«fctf*2 
ffii $M O S y- h MMJ] ffl ^ Sit A> 

wtaiJWaKti, memo s y- hgjtftjejfffo^ft 

0fS©«*jfiA*.t#IEMO S y- hSWTJffl^ 
<fct>— 3©f lSli9fflMOSFETfi!T*oT, ? 

- w wex* tf > \zm a nfc t 1 \zmwm 

MBA**? K 1 MfPfflMO S FRTfS!: 

aarr - .t c * o , he* lasiMosFETfg 
irtBMo s y- h Mm^ffl*^ &m i mffi©«^ 

«fg#»iHi^st«^stifcA^ttfriB^ i ummu 

O S F E TWZjttt^ ttfcttMl t fc^tTS 'Jt-yhSJ 
•RK0»*ft©IH*fc*«fl/T» l y v yR«K£$J0 

7**Sfc»CttB» 1 MUfflMOS F ET#9!*.|MP 

$ itfc ^ i 5 £ 1" 5 'J -fe y I- *\ffis. y v y @S§¥> & t . 
ME "J -fey h °fii& 9 yf-Wtt^&n MEA#fc»f* 
U «f|BSBl*«ttf^2«EE©5 1 &tt^®^£E5:D%) 

wtam^fflMo s y- h wfax^ytxr 
iM&3ftas^fc#»MIB&ts i , ■» 2 43 itffg 3 *s 

© 3 aii©«^©? *>fl 1 «E©##£<fcoT:t>U 
£ 2tEE©i§fci?T*7 U £ 3«JE©{f ^fc«ko 
T*«Fft t 'J fe ? h 3 ft* «fc 3 l/fc 
MUSK, 

[##912] it#9il tlB«©HISSt*5^T> itttsm 
*fflMOSy-hfflH»39*3 KXDTO 2 2 0 S/ty 

y—7 fcjR* e> nx ^ s 

[*#a3] M#Bifce*©'Btt*:*5v>-c, me« 

[»#JI4] M&g 1 CE«©!s]S§t'£^T, WfBftiJ 
fPHSSfi. H&fBMOSy-hS**ffl*y©Wf3A^« 



(2) 

s t mm £«© 5 6 o — ^ ©«i t ©iw k*« a n 
ari-rs - fcfc«k-D memos y- fs«*ffl*f 

7 a •& § fg 2 fflflfMM O S FETSf U ^£ 2 M W9 
MO S FETii, MB» 1 SIWfflMOS FETfW 
>1-S i:*7 LfltEft 1 WMJMOS FETTW7 

y-s t*>f ? t«rfiiA*sy tf ><titfE7-yy@ 

[»#«5] iNta i fc«uw)inia»c*vvT, w 
lay yf-MMT-mzii - s 7y?-T&zmm<>m<, 

io [»#«6] 1 fcB«®MIB*fc*V*T, W 

i§2^;i/h43J;t;ilS0#;H-i:^3S^ ; S«JEt* 

[##*8] »#a7('E«©WPl8lKC43^T. W 
BtR 1 BK^S'I^ AA*lEva 5 ?/ h h U ^IhI!S© 
ffi^iME£ia«fflMOSFET#a©A^tt«« 
20 atl, Hi^fWEIB 2 ftJ^fflMO S F ETiDXACai 

a tis y y n-9 hx^z>mm&. 
mum 9 1 mm 8 cBt^wiB*-?*? t, m 
iEi/as 7 h h u ^®K©ffl*^«atifem i a^j 
ty witty v^mm¥-&on\\j)\z.mtiintz%2 xji 

t. WE'f ^/t-^|iIfS©WEA*KSftanfcffi*t 
S^TT 5 ANDHSS «X A*KWB#. 

[»#a i o i n$a i .ics*©@»T?fe^ t, mb 

X*H?K>fc»«!SftfcA*a*ftKfc«^ KA* 
H^ttMB^ 1 . m 2 3 «EE©fll**a«?ftK 

i m*#-> nj*#- h t©w*sa«bittEA* 

[W*« 1 1 i M&* 1 0 CE«©S»fc*ViT, 9 
' E^Jf®iS©ffi*n;«^MEI5^©P?ffli|©«tt©-*<!:ffi 

40 [0 0 0 1] 

- hSS^ffl^y (Smart Power MOSgated devices) 
^ySSSSU-fe-y M--5fe«)©aS© , J-fey ffi^A 

*t°xrft^an> ci©«*ffl*y©*7«^A 

[0 0 0 2] 

[^*©ftii] x-7-h**ffl*y«, <fc<ftietifc* 
so Afflx-f7f>yi?ti)oT, ^©*ye«> «y© 
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3 

s ^xii^s s ti % t 7 s -a- § ns&© 

«J *». ft»&A'7-MOSFETT*l)5 
MOSy-h»^fc4^-StlT^§o C©*-f7"©,J; 

< a e. nfcS^f a, >r v a • i^r 

-f 7 r'f 7ft (International Rectifier Corporation) 
K£-3T»fiSnT*»S. MSIRSF 3 0 1 0©£ 

£&#!»$iS£ ; f-f s d m o s mts m x -r y ?t <6 o , 

uftliSMARTFET Y5>9*9 (SMARTFET Transi 
stor) fc**SttTV>«. SMART F E TS, *5BW 

ft©-ja*n?*4» 

[ Q 0 0 3 ] i©^ Hu * y U 7 Cffi^ft, 3 
tf>«Jifc©TO 2 2 0/^y-S>fcJK&5ftW3. 
ffi© A° -y $r--$>©»«*ttffi ITfei^. * A° 7 7— v 

l/TV»«. »J»ll&©fc&©fj#«#ii, \Ji\Z>frt> 

'J *y 7&N^*;i^©, * 
Il/^;KD/W-MOSFETTfe-;T, 8 0;t— A© 

[0 0 0 4] 

ET^77°{r*8lfl:$nfc7y^®KT?feoTX7-© 
5S^*B»UC*.l/T/1 7-MO S F E T©^- h ^ S 

£ © 7 >y BBt*. »t S *lfcft/M« B#W*ffl A* & 
L o wfc«*W$ £ t-fc* 0 7 'J 7**1*0*? K3ft 
5. IfeAbT, U ^-y^ilS&^iMt 

T»*««taD. ffim»ff-r*. £©«««. -© 

7 «y^ll!&7W&©;£i£T7 'J 7£tt3£T*< = 
[0 0 0 5] H»*MM4, fflfiOU-ty yXMn%*%. 

K£*)M*T-&2: L^U £■©*§&, 5 If 

>©A-yr-v^gt^o> L^fesoT 2 2 zmn 

©/\*>yr— ytg^i^SfCIrS (a drop-in replaceme 
nt) 3 K>®/tyfr-$>fcUTftt^*£i#*<Ki 

[0 0 0 6] *£T*SSWTte, 3 \L><m\y 

iI#W3;:<i:*BWiT5. 
[0 0 0 7] 

«, IRSF 3 0 1 0©®B£<hfcKfefflT£5%© 



(3) 

4 

T#oT, U-fe-y h«^tA^^>"»^i:A^^7ft^ 
A -y 7--^£if£J#t5 ©•?*«.„ £ ©frM&IIIg&H, 

^ic*i--^©^^§ia««ffis«ffl-r5. 

1 . fflffc 1 tffr h 3 U -fc >y HUtt,, iWEAft tf 
> § £ ©MM J; "9 fe«V>*KT»f 5 - i t ± -0 , P»#ffl 

2. M«-3. 2^;i/hf*S-fe-y KUffio IHBA#j;>* 
C ©SMt«fc 0 fe ftv^teJhtf* £ i fc «t 0 . mosa- 
ic h$*?£*>'U 3.2#iVhit)t)T^5^iKJ; 

to 008] mmx^m^ m^om^m^\>x 

7$*S2#;Vhi, t7ht£E. ^JA«C©*^§^ 

5 #;n>t©p^T\ mtomz-ztiz. w*^®. 

[0 0 0 9] 9fS©»ffa* 3 ttli.A^|5I?l4r«ffl bT 
20 feJ;Vi, b^b, C21Tti, 3 0©H3J?rffi&ffi^ffi 

ti, j: ti B ©ffittliv-r 7 n n > > n - 7 oK1sM(- 1 

t&ftvwimm, ncmo s hffl*^@»©A* 

fcf > icSit a n, ^r-f 7 o 3 > h n - 7 © 2 <!© ffl 

b<Dmm"<MzmvT 3 o©«ffi-r^b*. 3-3 

«&©«ffi) , 2#;n« (c©*^s^-7-rsfc*©« 
EE) . ^tfe^h (^©^^^>-rsfc*©m 
be) &#A^Jit^TfSo ws*»fc£tm:*aa*, 

ffi©fiSrffl ! ^Tt)<fc^o 

[0 0 1 0 ] C©«fc-5fc*f8Wtt» 3 tf >«fi£©«« 
Mtt'mo S hMm^fcW UTgiJfi© U -t -y 

-"■ ! -'- A^^iia-r?.. 

[0011] *?6BJ©ffil©!|f^*J;OTJ^li, ^MEH 
S#Wr?>*^K©iaT©E^?) W6^T?.*5 3.. 
40 [0 0 12] 

OS controlled switch device) *<*£ttT*0, ^WX 

*qa*a*tiTf^. ai t^-riHiKtt, wm©€*& 

flfT&SXV-KFET DMOS/Sy-X-f-y^fSmar 
t FETDMOS Power Switch) IRSF 3 0 1 0fflOB*T 

[0 0 1 3] 01 fcSHT, MilfSMl-l 0\t, HH 

bo >-t;>i insa*snfcFH > >«s« v-x-tf>i 
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2 fcJMKfcfc 7-X«ffi, *JttflSR l 4 KttttStt 

/t«tiftfflffl*«i i 3 s*-rs*sMfta}^7-Mo s 

I©MOSFET0ir-Mil 5 >±, 
MfMiMOS FET16 *4U/TX#t!> 1 7 HHftg 
tlT^S. MOSFETl Ote, Ma©*Df5fi&SMOS 
F I!** T* -> T t> J; < > fljlttfl GBTSfctt'M 

0 S f~ KSHM U X^TSoTtiJ; < , BrS©*PM£ 

[0014] MOSFETl 0 \Zttt%mffl®mt, »J 
«*TSTfe33P*#Ri6*>'5MO SFET10 SffiS 

■t3fc#>©fc©T"&-5. iOWffliiiKli. Vi-ftio^S; 

CfcOtfeiM 5 . 01T«, £MOS FET 1 0 ©A 
^IS?SiCil^J{C«^$tlfeWairo«iJffllfflMO S F E T 1 
6ir, iMOSFETl 0 ©V-X ttf- K©Mteig$ 
Sflfc^2MOSFET2 0t^6^5. Aftfcf 
> 1 7t:«l&Sn5X*fll^6l((fP***§l*fflf^ 
■f 7XHEE#t$jlHlE& 2 1 a, R-S^y^lalBg 1, it 
«§g2 2t2 3. ORH&2 4, yx?— F 
2 5, £J:tf> ^7>-/liI2Sro^x^— -^^ir-¥2 

6 1 y-r p 2 8 d^isn- e nT^ 5 . 0 1 

LfeR- S 5 y ^-Hil 2 1 Ttt. S KJj&XJ] fcf> 1 7 
fc> RX^ s ORiaS&2 4©ffi*tr, QffiTj^MOSF 
E T 1 6 <Df- h \Z> rt~Ql\\l}ifiM OSFET20© 

f- ht^n-enfttt^tiT^***, sx#£or®is 

2 4Wffl*m, A*-RX^*A77fcf>l 7fc, Qffl*£ 
MOSFET2 0©y-KC> A—QfflASMOS FE 

[0 0 15] yjt- • ^-f 3*"— I* 2 SfciU *@Kfc*f 

1 o#;H»fc*(IB't*. 

[0016] HI ©lli&te. y 7 3 0 n^Wp. tfc 
fc©T$>£. 7*ny7 3 0«> a*3#©u-H**# 
"T50 2 Kfc-fTO 2 2 0 3 1 fy\Z®ib 

7, 11. Sitfy- 

X-tf>l 2&#LTi5D. ctisttaiK^snx 

JH 1 **WH 2 K*bfc#«»i6tt£MO S 
tt, MBWeftl'ilWT-MO-S F E Tffl Sfctt 
WHCMOS hSWT ffl fcKWS nfc V 7" 7 h fcS 

[0 0 17] H l K*>l/fclB»©»#**R:WIW*. 
X^ft^M. WAtfv-f ?nn> hd-^A^Vl'X 
£A#tf>i 7t#fc^-r^r t(riD, ffiffl#««atr± 
Fk-f >-fcf>l l<hV-X-fcf>l 7©WCgt*l 

snifcAffi, mtf*« ; e-^©i8»i[Hist-?>. vi/y-r 

F OCMIhIII. 7 > 7°©Hf)lHlg§& PH/D 
1 lS«fctfy--X-fcf>l 2fc*Hfc.tttt£*l$££fc 



(4) 

j£t3ftfcfr\ #*i4±> MOSFET10^7St 
SOJp^FtMOSFET 1 0*^>*ii:5 5#»i 
©MT-tJI 0 ft to 5 A7J»C J: o T 4 0 kHzgKWT© 

[0 0 18] El 3 (a) titf > 1 7fcj#-fSft*»aA 
il\fi'mm&?T<l>, 03 (b) MCAAWHi^T 
£U3tf> 1 1 tc* tt-5 Vli«f £ |uf -WB#RgR*T'/5f o 
jEtft#«ftt, tf>l 7<Dfit^t5^h©itMOS 
FET 1 0 gSH^n^IM 

2 .2 3<DfflWiLow-eaboT, R-S5-vf© 
RA*feLowt*5. ^©^H, QtUTltiHighi; 
ftoTMOSFET 1 6^*>b, A-Qffi^fiL o w 
tft^TMOS F ET 2 0 13*7©** 
[0 0 19] S6fciE#ftff©«^ft#A*t. X*K 
>1 7ICfe*tiB«*JH»#^hfl>it. MOSFETl 
0©^-h«Ett0T*>0» C©^li^7L/T^-5o 
AAfl^fl^B^h^tiOIfcSi:. MOSFE 

20 T10^>U 03 (b) ©*«o©ai5^^nT^ 

[0 0 2 0] ji«j**itttjifi«©*MBfc$:5t. 03 
(b) l:*^Tf§©7/Hi'' x'HioTSSnT^ 
« i 3 ttK^ 2 2 t 2 3 <f)-*Sfcfi3R*©lfl AjW 
Hi ghtftO, C*lC «fc 0 O.R.BJS 2 4 ©ffl^J^H i 
ght&So R-S77fBQfliAMW 
- Q ^J 5t ;J 0 ftto -rCMOSFETl 6***7.U A 
Tjfcf > 1 7 iMOSFETl 0 ©y- h i^DftSto 
so § 0 ^fc> R-S5y^©tJ0ftto0ti0MOSFE 
T 2 0 *S*> L-T, V-X • fcf > 1 2 ©ifi^MO S F 
ET 1 Oto?-b<D%mz&%.$ftZo Z.<D£.5lZbT 
MOSFETl Ott, »#t&4Xm^K:jfi:flFl/T* 

7-r^. 

[0 0 2 1] ^ Sdfttf) 6 tlfcB#K©»3i^. R-S77 
^fj, A#fcf> 1 7 fr^W§L ow©A*1f ^l:<fcoT 
^ ' U-lry h$n-5. MOSFETl Oil 

*>#^ (H i gh©Vin) ^A73 1 7KUn*t^- 

40 fi, S3 (b) {r^bfc^*©A°Jl/X'y'^an, 7>> 
^2 l ^iWfjft- : f -a* i©->-^>xii. ^©B»^ 

[0 0 2 2] C©«jJltt, ^Oft^ilfibfcSE?^ 
7 a a > h o - y ©HK^ &77f.2 1 ^SUfi© "J -fey 

[0 0 2 3] *38Wtt. 3 e>»££ifffllOO> A* 
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[0 0 2 4] *36W«)M«ttH4'lC*SnT*D, Z.<D 

fcMS*iii«)«S*Ctt- El 4 fcfeV>TH CI? 
WStiT^S. b^U @4-fc*'l/fce»tt, r- 
S5-yf2 ltc, 75/^2 l©'Jir-y h©H«€BEJ;D 

tt*a*nTv»sjSTfcEsm:v>£. ^ja«, 

2 1 © D -tr -y h ©PUMmffiH 1 tffr b T$> 0 , ya5 v 
b HJ#HJ&4 1©W«HIB£3. 5#/.H>T&S. 

3 >y h h U #0S§4 1 ©HWj&±tf5 >y^ 2 1 ©A-Q 
fflTjtt. ANDHI!&4 2KA7j£tt?>. ANDHSI4 2 
©ffiTJte. MfMHMOSFETl 6 ©^-h£<fclX-f > 
A*-* 4 3 fcA^Sft*. < >rt-?4 3 OfflAiiUlll 
fflMOS FET 2 0©y— MrATjStXS* #SWfi 

SW^Sfe^. Lfc*bT, . : H4K^l/fc0»tt» 
A;;»F-1 7 tC*tt-5 3 ^©H&SATjff^l^HrM 

[0 0 2 5] Z. (DAJjtf 5 b H» r> TB&yH&Tfc 
t^-frli. ANDSK4 2^©A*HH i ghc&O, 
MOS FET 1 6 k2st>$M> MO S FET 2 0 \Zf? 

[0 0 2 6] C©AA©*BEjO« 2 h *T«S FT 3 
£ , ->a5s/h h U #®]& 4 1 #*jf£ b, -> a 3 -7 b h 
U#138S4 li^Low»$n5. bfcd*oT, A 
ND0&4 2t±Low£&0, MOS FET 1 6 fcfcf? 
bTMOS FET 2 0(iT>b« ^ntZ<k0£MO S F 
ETt*5A7-MOSFETl 0i)S*7t5» ^©W 
f£tt, 06 (a) £<fctf (b) £^$tlTV^o £©A 

■hw 2 h £ 5 b ©pn?ffl d **>«.ia o , 

(i> £©A7J# 0-#)Vbtb -$)V b ©MT<39$fc>££ 
£©0 1 «3fl£*©*f tHUUfcRff^"*. 

[0027] ^mmmtttzt, 7^2 i#iwr 

U MOS FET 1 6 %*7$miZ t EtbUO S F E T 
2 0£:t>$J^:£ /t-Q#L owAi: 
«ft-T*. -©ttffitt« 77f2 1©Uty MMI£0 
*>ffiV>M, £P£ b < H 0 h ©^ 3 ©ft ^ATJ 1 7 
.fc0a&Sft**T**«-rs. bfe^oT, 
«n?i«*-9lcT*fc».fc»4» 06 (b) ic^SftTV* 
3«K, A77t£>l 7ftl#;Vh*0t»ftV»llt:-H#T 

tf 5 c: tfrct x> mmmy ? ^ 2 1 * u -t ? h-rs, 

[0 0 2 8] 0 5 ft. »S&ffi«©iM#P©TT, #JAtf 

■7^na>|>D-75 0l'iS»lffli©T'e, ±IBA7j 
OttI N#-htRE.SET#— .hStbT 



(5) 

<? 

^ tb*j9t)#»»r* 0 . 0 h £ 5 h ©WTffi 
GTfBOfcfc 3. reset#-m:$ 

h^£^ DIM. 5 31 0SAHC2OOO:*- A £30 

oo*-.A©»s«*-fn*h*rr$«S5 i £5 2*»s 

^-5»jR»ffiiaK*S I N*- h £ R E S E T#- h£© 

m*mmhx& <o . te^ 5 3 tMsnT^s. sec 5 

1 £6 2©3Stf liSl-T*5T*>.±^t* ±»©^£ 
10 S&?.It*ptfe<fc^. JtfjfiC& 3iJ, B4KfeW*A 
73 1 7-K««.SnTV»*, 
[0 0 2 9] 0 5!r^bfe|slSS«> 2fl©^atii7j£jg 

oi5C»frt*. 5#;i/h&ffi7jT5fc«>(', in# 

- h*t5#;Vh£Stl. A*-RE S ET-#- h ft 5 * 
;Vh£SnS. Z.<D£ ; Z>\Z?Z£%&5 3©«Efe5# 

0 h£$tl, A*-R E S E T 5 ^;H> © 
SS£$n§= ffitt^Ell?S©»flEJtli, *A53fc* 

5 3 fc*V»T0#^h*ftriW«fc*fctt (7 7f2 1 
t'JtyhfiftftW*) . A'-RESET*-h©m 
0 h £ b I N#- h ©«£*> 0 h £T * ti 

[0 0 3 0] paa : W U-b-y MtE*WSF 
OMVAflofCMOS FET 1 0 ST7-rSfc<6©L o 

*^s«ffl-r5c£^T*5, .£^5 d£ttta$ti 

so [0 0 3 1 ] Wi2!!©<fc5fc> 04i^bfc@»tt, ->3. 
3>y h .h U^EK4 1 1»-^< bXxU->X^tt£#b 
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